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A stable Nickel(II) methyl complex containing a diphosphino-
boryl (PBP) pincer ligand is described. Mechanistic studies on 
the hydrogenolysis of the Ni-Me bond suggest a metal ligand 
cooperation mechanism that involves the intermediacy of a -
B‒H Ni(0) species that further undergoes B‒H oxidative 
addition to form a Ni(II) hydride complex.  
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Scheme 1 Synthesis of complexes 2 and 3. 
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Figure 1. Thermal ellipsoids plots (50%) for 2 (left) and 3 (right). Hydrogens are 
omitted for clarity. Selected bond distances lengths? (Å) and angles (°): Ni-B = 
1.900(3) (2), 1.928 (2) (3); Ni-Br = 2.370 (3) (2); Ni-C = 2.059 (2) (3); P-Ni-P = 157.58 
(2) (2), 155.41 (2) (3); B-Ni-Br = 178.35 (8) (2); B-Ni-C = 176.88 (7) (3). 
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Scheme 2 Reactivity of 3 towards H2. 
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Figure 2. DFT calculated energy profile (kcal·mol-1, Zero Point-corrected Energies 
in benzene) of the hydrogenolysis of the Ni-CH3 bond of 3. 
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Scheme 3 Synthesis of 2-(B‒H)Ni(0) complex 5·cod. 
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Figure 3. Evolution of the H‒H localized orbital along the reaction coordinate. Blue 
dots represent the centroids of the H‒H, Ni‒B and N‒Me orbitals. The species 
labelled INT corresponds to a point along the intrinsic reaction coordinate 
between TS1 and 5Me·CH4 
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